S. BERA, C. FAN, X. HU* (ECOLE POLYTECHNIQUE FEDERALE DE LAUSANNE,

SWITZERLAND)

Enantio- and Diastereoselective Construction of Vicinal C(sp3) Centres via Nickel-Catalysed Hydroalkylation of Alkenes
Nat. Cat. 2022, 5, 1180-1187, DOI: 10.1038/s41929-022-00894-0.

Category

Metals in Synthesis

Ni-Catalyzed Formation of Two Vicinal Enantioenriched
C(sp®) Centers Stemming from Two Starting Materials

Key words

nickel catalysis

hydroalkylation

NiCl, (10 mol%)
L* (15 mol%)

Bpin
P Br ? BF3*OEt, (30 mol%)
o
& X (MeO)sSiH (2.5 equiv)
KF (2.5 equiv)
X:NR, O LiCl (1.2 equiv), DMA
1.3 equiv 0°C,45h

Q 42 examples Q up to 84% yield

Q up to 95% ee

enantioselectivity
diastereoselectivity

radicals

X1
X
=
©
o,

Q upto98:2dr Q 0.2 mmol scale

Proposed mechanisms:
Bpin

Y%

LiBr
}—' L*Ni'Cl
é\f L*N|

Bpin

Bpln o)
R
Bp|n
R\l/\Nm "
|
H o C \J
Bpln

NI"L*

R :
W/\'T"”L* ﬁ
H Cl

Boi
R/\/ pin

L*Nl'CI

B’ + Ll

Cl (MeO)3SiH
*Nill
L*Ni
(MeO)3SiCl

L*Ni'H

Bpin
Bpln /\ %

R
W/\NI L* R

H
r

X + LiCl

Significance: The Hu group reports the first en-
antio- and diastereoselective Ni-catalyzed hydroal-
kylation of prochiral alkenes with a racemic mixture
of a chiral alkyl halide. This report is the first exam-
ple where control of a C(sp)-C(sp>) bond forma-
tion occurs stereoselectively, as previous method-
ologies only lead to poor or modest diastereo-
selectivities.
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Comment: The reaction generates products con-
taining enantioenriched alkyl boronate and alkyl
lactam moieties, which are both useful intermedi-
ates in organic synthesis. A ‘time study’ revealed
that the racemic alkyl halides react through an en-
antioconvergent process instead of a kinetic resolu-
tion.
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